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Problem Sheet
Normal Distribution

1. Use the mgf to show that if X and Y are independent random variables with distribution N(µx, σ
2
x)

and N(µy, σ
2
y), respectively, then Z = aX + bY is again normally distributed, where a and b are

constants.

2. Find the area under the standard normal curve

(a) between z = 0 and z = 1.2,

(b) between z = −0.68 and z = 0,

(c) between z = −0.46 and z = 2.21,

(d) between z = 0.81 and z = 1.94,

(e) to the right z = −1.28.

3. If “area” refers to that under the standard normal curve, find the value or values of z such that

(a) area between 0 and z is 0.3770,

(b) area to left of z is 0.8621,

(c) area between −1.5 and z is 0.0217

4. The mean weight of 500 male students at a certain college is 151 lb and the standard deviation is
15 lb. Assuming that the weights are normally distributed, find how many students weigh

(a) between 120 and 155 lb,

(b) more than 185 lb.

5. The mean inside diameter of a sample of 200 washers produced by a machine is 0.502 inches and
the standard deviation is 0.005 inches. the purpose for which these washers are intended allows a
maximum tolerance in the diameter of 0.496 to 0.508 inches, otherwise the washers are considered
defective. Determine the percentage of defective washers prodeced by the machine, assuming the
diameters are normally distributed.

6. Find the probability of getting between 3 and 6 heads inclusive in 10 tosses of a fair coin by
using

(a) the binomial distribution,

(b) the normal approximation to the binomial distribution.

7. A fair coin is tossed 500 times. Find the probability that the number of heads will not differ from
250 by

(a) more than 10,

(b) more than 30.

8. A die is tossed 120 times. Find the probability that the face 4 will turn up

(a) 18 times or less

(b) 14 times or less, assuming that the die is fair.

9. Suppose that X has distribution N(2, 0.16). Using the table of the normal distribution, evaluate
the following probabilities.



(a) P (X ≥ 2.3)

(b) P (1.8 ≤ X ≤ 2.1).

10. The diameter of an electric cable is normally distributed with mean 0.8 and variance 0.0004.

(a) What is the probability that the diameter will exceed 0.81 inch?

(b) Suppose that the cable is considered defective if the diameter differs from its mean by more
than 0.025. What is the probability of obtaining a defective cable?

11. The errors in a certain length-measuring device are known to be normally distributed with expected
value zero and standard deviation 1 inch. What is the probability that the error is measurement
will be greater than 1 inch? 2 inches? 3 inches?

12. Suppose that the life lengths of two electronic devices, say D1 and D2, have distribution N(40, 36)
and N(45, 9) respectively. If the electronic device is to be used for a 45-hour period, which device
is to be preferred? If it is to be used for a 48-hour period, which device is to be preferred?

13. Let Y = |X|. If X has distribution N(0, 1), determine the pdf of Y , and evaluate E(Y ) and V (Y ).

14. Suppose that we are measuring the position of an object in the plane. Let X and Y be the errors
of measurement of the x- and y-coordinates, respectively. Assume that X and Y are independently
and identically distributed, each with distribution N(0, σ2).

(a) Find the pdf of R =
√
X2 + Y 2. The distribution of R is known as the Rayleigh distribu-

tion. [Hint: Let X = R cosφ and Y = R sinφ. Obtain the joint pdf of (R,φ) and then obtain
the marginal pdf of R.]

(b) Find the pdf of the random variable Q = X/Y , where X and Y are distributed. The distri-
bution of Q is known as the Cauchy distribution. Can you compute E(Q)?

15. A distribution closely related to the normal distribution is the lognormal distribution. Suppose
that X is normally distributed with mean µ and variance σ2. Let Y = eX . Then Y has the
lognormal distribution. (That is, Y is lognormal if and only if Y is normal.) Find the pdf of Y .

16. Suppose that temperature (measured in degrees centrigrade) is normally distributed with expecta-
tion 50◦ and variance 4. What is the probability that the temperature T will be between 48◦ and
53◦ centrigrade?

17. Suppose that X has distribution N(µ, σ2). Determine c (as a function of µ and σ) such that
P (X ≤ c) = 2P (X > c).

18. The outside diameter of a shaft, say D, is specified to be 4 inches. Consider D to be a normally
distributed random variable with mean 4 inches and variance 0.01 inch2. If the actual diameter
differs from the specified value by more than 0.05 inch but less than 0.08 inch, the loss to the
manufacturer is $0.50. If the actual diameter differs from the specified diameter by more than 0.08
inch, the loss is $1.00. The loss, L, may be considered as a random variable. Find the probability
distribution of L and evaluate E(L).

19. The grades on a short quiz in biology were 0, 1, 2, . . . , 10 points, depending on the number answered
correctly out of 10 questions. The mean grade was 6.7, and the standard deviation was 1.2.
Assuming the grades to be normally distributed, determine

(a) the percentage of students scoring 6 points,

(b) the maximum grade of the lowest 10% of the class,

(c) the minimum grade of the highest 10% of the class.
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